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(54) SENSOR CIRCUIT FOR RECOGNIZING SURFACE SHAPE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve the detection 
accuracy of a sensor circuit for recognizing surface 
shape. 

SOLUTION: A sensor circuit for recognizing surface 
shape is constituted of a capacitance sensor element 1 1 
the capacitance of which changes in accordance with 
the surface shape, such as the irregularities, etc., of the 
fingerprint of a finger, a signal generating circuit 15 
which generates the voltage signal corresponding to the 
capacitance of the element 11, and a detection circuit 
20 which detects the voltage signal of a node N1 which 
is the junction between the element 1 1 and circuit 1 5. 
The signal generating circuit 15 is constituted of a 
capacitive element 14 having a capacitance value Cs. 
The first terminal of the element 14 is connected to the 
node N1 and the voltage at the second terminal of the 
capacitive element 14 is set at a first potential. After the 
node N1 is charged with charges, in addition, the charges 
in the node N1 are extracted by changing the voltage at 
the second terminal of the capacitive element 14 to a second potential. 
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CLAIMS 



[Claim(s)] 

[Claim l] It consists of a capacitative 
element which has capacity value Cs to 
which said 1st terminal is connected 
[ both ] at said joint as it is characterized 
by providing the following. Said signal 
generating circuit A sensor circuit for 
surface type -like recognition 

characterized by changing said 2nd 
terminal to the 2nd potential, and 
generating said voltage signal from said 
capacitative element after a charge is 
charged at said joint while setting voltage 
of the 2nd terminal of said capacitative 
element as the 1st potential A capacity 
sensor element from which capacity 
changes according to the shape of surface 
type of an object which contacted A signal 
generating circuit which it connects 
[ signal generating circuit ] with said 
capacity sensor element, and generates a 
voltage signal according to capacity of 
this capacity sensor element It consists of 
a detector which is connected at a joint 
which shows a node of said capacity 
sensor element and signal generating 
circuit, and detects a voltage signal of 
said joint, said detector is set in a sensor 
circuit for surface type -like recognition 
which detects and outputs a voltage 
signal of said joint, after a charge is 
charged at said joint, and said signal 
generating circuits are the 1st and 2nd 
terminals. 



[Claim 2] It is the sensor circuit for 
surface type-like recognition 

characterized by thing by which said 1st 
potential is set in claim 1 to either power 
supply potential of a sensor circuit for 
surface type-like recognition, and ground 
potential, and for which said 2nd 
potential is set [ both ] as any of said 
power supply potential and ground 
potential, or another side. 
[Claim 3] It is the sensor circuit for 
surface type -like recognition 

characterized by said capacitative 
element consisting of a semiconductor 
device in claim 1 or claim 2. 
[Claim 4] It is the sensor circuit for 
surface type -like recognition 

characterized by for said semiconductor 
device consisting of an MOS transistor in 
claim 3, for a gate terminal of said MOS 
transistor turning into said 1st terminal, 
and a source terminal and a drain 
terminal of said MOS transistor turning 
into said 2nd terminal. 
[Claim 5] It is the sensor circuit for 
surface type -like recognition 

characterized by setting capacity value 
Cs of said capacitative element as 
{(Cfv+Cp) (Cfr+Cp)}l/2 when the capacity 
value the greatest [ of Cp and said 
capacity sensor element ] and minimum 
is set to CfvCfr for a parasitic capacitance 
value generated for the 1st terminal of 
said capacitative element in which claim 
of claim 1 thru/or claim 4, respectively. 
[Claim 6] It is the sensor circuit for 
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surface type-like recognition 

characterized by setting capacity value 
Cs of said capacitative element below to 
maximum of capacity value of said 
capacity sensor element in which claim of 
claim 1 thru/or claim 4. 
[Claim 7] It is the sensor circuit for 
surface type-like recognition 

characterized by capacity value Cs of said 
capacitative element having a range from 
lOfF to 250fF(s) in which claim of claim 1 
thru/or claim 4. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention 
belongs] This invention relates to the 
sensor circuit for surface type -like 
recognition which detects the shape of 
surface type which has detailed 
irregularity, such as human being's 
fingerprint and a muzzle pattern of an 
animal. 
[0002] 

[Description of the Prior Art] As a sensor 
which recognizes the shape of surface 
type which has detailed irregularity, 
what used especially fingerprint 
detection as the target is reported. 
Moreover, the sensor of a capacity 
detection form using the LSI 
manufacturing technology as technology 
of detecting the pattern of a fingerprint is 
proposed. This is for example, ISSCC. 



DIGEST OF TECHNICAL 

PAPERS'FEBRUARY 1998 It is indicated 
by pp. 284-285. As shown in drawing 9 , 
each sense unit 1 is constituted on the 
LSI chip as a sensor array 2 by which 
two-dimensional array was carried out, 
and the sensor of a capacity detection 
form detects the electrostatic capacity 
formed between the electrode of each 
sense unit 1, and the skin of the finger 3 
touched through the insulator layer, and 
senses the concavo-convex pattern of a 
fingerprint. Since the values of the 
capacity formed of the irregularity of a 
fingerprint differ, the irregularity of a 
fingerprint can be sensed by detecting 
this very small capacity difference. 
[0003] Drawing 7 is the block diagram 
showing the basic configuration of the 
conventional sensor circuit which used 
this principle. Namely, this sensor circuit 
for surface type -like recognition The 
capacity sensor element 11 which has the 
capacity value Cf formed between the 
electrode of the sense unit 1, and the skin 
of the finger touched through the 
insulator layer, The signal generating 
circuit 13 which consists of the switch 
SW2 and current source 12 which 
generate the voltage signal according to 
the capacity value Cf of the capacity 
sensor element 11, It consists of a 
detector 20 which detects the voltage 
signal by the signal generating circuit 13, 
and a switch SW1 for supplying outer 
potential **** to the joint Nl which is a 
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node of the electrode of the capacity 
sensor element 11, and a signal 
generating circuit 13. In addition, Cp in 
drawing shows parasitic capacitance. 1 
set of sense units 1 are constituted by 
such a capacity sensor element 11, a 
signal generating circuit 13, and detector 
20 grade. 

[0004] Since the value Cf of the capacity 
sensor element 11 is decided by distance 
of the sensor electrode (namely, electrode 
of the sensor element 11 connected to the 
joint Nl side of drawing 7 ) of this 
capacity sensor element 11, and the skin 
of a finger, the value Cf of the capacity 
sensor element 11 changes with 
irregularity of a fingerprint here. 
Therefore, if a finger 3 touches the 
location equivalent to the joint N2 of 
drawing 7 , the voltage signal according 
to the irregularity of a fingerprint will be 
outputted to a joint Nl side. This voltage 
signal will be detected as a signal which 
reflected the irregularity of a fingerprint 
by the detector 20, consequently a 
fingerprint pattern will be detected. 
[0005] Drawing 8 is a timing chart for 
explaining actuation of the sensor circuit 
for surface type -like recognition shown in 
drawing 7 . First, the control signal P 
which controls closing motion of a switch 
SWl serves as Low level ( drawing 8 (a)). 
Moreover, the control signal S which 
controls closing motion of a switch SW2 
serves as Low level ( drawing 8 (b)). 
Therefore, each switches SWl and SW2 



are in the open condition. At this time, 
the joint Nl serves as potential below 
outer potential **** ( drawing 8 (c)). 
[0006] In such a condition, if a control 
signal P changes from Low level to High 
level by ** at the event of drawing 8 (a), a 
switch SWl will close, and it will be in 
switch-on, consequently the potential of a 
joint Nl will be precharged at outer 
potential **** ( drawing 8 (c)). 
[0007] After precharge is completed, as a 
control signal S shows drawing 8 (b), it 
changes to High level, at the same time it 
changes to Low level by ** the event of a 
control signal P being drawing 8 (a). By 
this, a switch SWl will be in 
non switch-on, a switch SW2 will be in 
switch-on, and the charge charged 
according to the current source 12 at the 
joint Nl is drawn out. Consequently the 
potential of a joint Nl falls ( drawing 8 
(c)). Here, if the High level period of a 
control signal S is set to deltat, it is 
potential lowering deltaV of the joint Nl 
after deltat progress. 

deltaV=Ideltat/(Cf+Cp) (l) 
It comes to be alike. However, I is current 
of a current source 12. 
[0008] Here, since Current I, period 
deltat, and parasitic capacitance Cp are 
fixed respectively, potential lowering 
deltaV is determined by capacity Cf. 
Since each sense unit 1 is decided by 
distance of the electrode of the capacity 
sensor element 11, and the skin of a 
finger, the value of capacity Cf changes 
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with irregularity of a fingerprint. The 
magnitude of lowering potential deltaV 
changes from this reflecting the 
irregularity of a fingerprint. 
[0009] That is, if the value of the capacity 
sensor element 11 which is equivalent to 
the heights of Cfv and a fingerprint in the 
value of the capacity sensor element 11 
equivalent to the crevice of a fingerprint 
is set to Cfr, difference delta Vi of the 
voltage signal of the crevice of a 
fingerprint and heights should be shown 
in drawing 8 (c). deltaVi=Ideltat/(Cfv+Cp) 
- Ideltaty(Cfr+Cp) (2) 

It becomes. Since such signal delta Vi is 
given to a detector 20 as an input signal, 
in a detector 20, the signal which the 
irregularity of a fingerprint was 
identified and reflected the irregularity of 
a fingerprint can be outputted. 
[0010] 

[Problem(s) to be Solved by the 
Invention] The conventional sensor 
circuit shown in drawing 7 and drawing 8 
is performing drawing of the charge of a 
joint Nl according to the current source 
12. Since such a current source 12 was 
established for every sense unit, it 
needed to control to homogeneity the 
amount of current of each current source 
in each sense unit, and the time amount 
which keeps lengthening a charge. 
However, there was a problem that it was 
difficult to produce all current sources to 
homogeneity actually, and the detection 
precision of the whole sensor circuit 



which consists of each sense unit for this 
reason got worse. Therefore, this 
invention aims at raising the detection 
precision of the sensor circuit for surface 
type -like recognition. 
[0011] 

[Means for Solving the Problem] A 
capacity sensor element from which 
capacity changes according to the shape 
of surface type of an object with which 
this invention contacted in order to solve 
such a technical problem, A signal 
generating circuit which generates a 
voltage signal according to capacity of a 
capacity sensor element, It consists of a 
detector which is connected at a joint 
which shows a node of a capacity sensor 
element and a signal generating circuit, 
and detects a voltage signal of said joint. 
A detector is a sensor circuit for surface 
type -like recognition which detects and 
outputs a voltage signal of said joint after 
a charge is charged at said joint. While 
constituting from a capacitative element 
which has the capacity value Cs to which 
the 1st terminal is connected in a signal 
generating circuit at said joint while 
having the 1st and 2nd terminals and 
setting voltage of the 2nd terminal of a 
capacitative element as the 1st potential 
After a charge is charged at said joint, it 
characterizes by changing the 2nd 
terminal to the 2nd potential and having 
made it generate a voltage signal from a 
capacitative element. In this case, while 
the 1st potential is set to either power 
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supply potential of a sensor circuit, and 
ground potential, the 2nd potential is set 
as any of power supply potential and 
ground potential, or another side. 
Moreover, a capacitative element consists 
of semiconductor devices. Moreover, the 
above-mentioned semiconductor device 
consists of MOS transistors, a gate 
terminal of an MOS transistor turns into 
the 1st terminal in this case, and a source 
terminal and a drain terminal of an MOS 
transistor turn into the 2nd terminal. 
Moreover, when the capacity value the 
greatest [ of Cp and a capacity sensor 
element ] and minimum is set to CfvCfr 
for a parasitic capacitance value 
generated for the 1st terminal of a 
capacitative element, respectively, the 
capacity value Cs of a capacitative 
element is set as {(Cfv+Cp) (Cfr+Cp)}l/2. 
Moreover, the capacity value Cs of a 
capacitative element is set below to 
maximum of capacity value of a capacity 
sensor element. Moreover, the capacity 
value Cs of a capacitative element has a 
range from lOfF to 250fF(s). 
[0012] 

[Embodiment of the Invention] Hereafter, 
this invention is explained with reference 
to a drawing. Drawing 1 is the block 
diagram of the sensor circuit for surface 
type -like recognition concerning this 
invention. In drawing 1 this sensor 
circuit for surface type like recognition 
The capacity sensor element 11 which has 
the value Cf formed between the 



electrode of the sense unit 1, and the skin 
of the finger touched through the 
insulator layer, The signal generating 
circuit 15 containing the actuation 
capacitative element 14 which has the 
capacity value Cs which generates the 
voltage signal according to the capacity 
value Cf of the capacity sensor element 11, 
It consists of a detector 20 which detects 
the voltage signal by the signal 
generating circuit 15, and a switch SW1 
for supplying outer potential **** to the 
joint Nl which is a node of the capacity 
sensor element 11 and a signal 
generating circuit 15. In addition, Cp in 
drawing shows parasitic capacitance. 1 
set of sense units 1 are constituted by 
such a capacity sensor element 11, a 
signal generating circuit 15, and detector 
20 grade. 

[0013] Since the value Cf of the capacity 
sensor element 11 is decided by distance 
of the sensor electrode (namely, electrode 
of the sensor element 11 connected to the 
joint Nl side of drawing 1 ) of this 
capacity sensor element 11, and the skin 
of a finger, the value Cf of the capacity 
sensor element 11 changes with 
irregularity of a fingerprint here. 
Therefore, if a finger touches the location 
equivalent to the joint N2 of drawing 1 , 
the voltage signal according to the 
irregularity of a fingerprint will be 
outputted to a joint Nl side. This voltage 
signal is detected as a signal which 
reflected the irregularity of a fingerprint 
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by the detector 20, consequently a 
fingerprint pattern is detected. 
[0014] The amount of charges which the 
signal generating circuit 15 in the sensor 
circuit shown in drawing 1 is made to 
perform drawing of the charge of a joint 
Nl using the charge and discharge of the 
actuation capacitative element 14, and is 
drawn out is controlled by the capacity Cs 
and driver voltage Vs of the actuation 
capacitative element 14. Here, the 
amount of charges drawn out by setting 
the driver voltage Vs shown in drawing 1 
as supply voltage level (VDD) or a grand 
level (GND) through a switch SW3 is 
controlled. The control based on the 
charge and discharge of the capacity 
value Cs of the actuation capacitative 
element 14 has a precision higher than 
control by the current value of the 
conventional current source 12 shown in 
drawing 7 , and control of the driver 
voltage Vs of the actuation capacitative 
element 14 is easy and highly precise 
compared with the conventional time 
control shown in drawing 8 , and can be 
controlled. 

[0015] Next, the signal generation 
method of the signal generating circuit 15 
of drawing 1 is explained using drawing 
2 . Here, the case where the front face of a 
finger is detected as the shape of surface 
type is explained. Potential of a control 
signal P is made into High level by ** at 
the event of drawing 2 (a), and the closing 
outer potential **** is precharged for a 



switch SW1 at a joint Nl. Then, potential 
of a control signal P is made into Low 
level by ** at the event of drawing 2 (a), 
and a switch SWl is opened. As 
simultaneously shown in drawing 2 (b), 
only delta Vs reduces the driver voltage 
Vs of the actuation capacitative element 
14 in a signal generating circuit 15, and 
the input signal by the side of drawing 
and a detector 20 is produced for the 
charge of a joint Nl. 

[0016] Here, about precharge potential, if 
the value of **** and the capacity sensor 
element 11 is set to Cf and variation of 
the driver voltage Vs of Cs and the 
actuation capacitative element 14 is set 
[ a parasitic capacitance value ] to 
delta Vs for the capacity value of Cp and 
the actuation capacitative element 14, 
variation deltaV of the input signal given 
to a detector 20 side will become like a 
formula (3). 

deltaV=deltaVs/{l+ (Cf+Cp) / Cs} (3) 
[0017] Moreover, dynamic range delta Vi 
of this signal variation is as follows, 
delta Vi=delta VMAX- delta VMIN 
=deltaVs/{l+ (Cfv+Cp) / Cs} 
■ DeltaVs/{l+ (Cfr+Cp) / Cs} (4) 
The capacity value with which Cfv in a 
formula (4) is equivalent to the crevice of 
a fingerprint among the capacity Cf of the 
capacity sensor element 11, and Cfr show 
the capacity value which is equivalent to 
the heights of a fingerprint among the 
capacity Cf of the capacity sensor element 
11. 
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[0018] A semiconductor device can also 
realize the actuation capacitative 
element 14, and as shown especially in 
drawing 3 (b), an MOS transistor can be 
used as an actuation capacity of drawing 
3 (a). What is necessary is just to make it 
a PMOS transistor used for it although 
drawing 3 (b) is the example of an NMOS 
transistor, when the polarity of the 
supply voltage of a sensor circuit differs. 
Furthermore, the gate terminal of an 
MOS transistor is connected to the 
capacity sensor element 11, and the 
actuation capacitative element 14 by 
which the parasitic capacitance of the 
source terminal of an MOS transistor and 
a drain terminal is not connected to the 
capacity sensor element 11 can be 
realized by controlling the voltage of a 
source terminal and a drain terminal. 
[0019] It is so good that dynamic range 
delta Vi shown in a formula (4) is large 
since it serves as an input signal to a 
detector 20. The relation between 
parasitic capacitance value Cp=50fF, 
Cfv=10fF, Cfr=100fF, dynamic range 
delta Vi at the time of delta Vs=2.7V, and 
the value Cs of the actuation capacitative 
element 14 is shown in drawing 4 here. 
[0020] In drawing 4 , the value Cs of the 
actuation capacitative element 14 from 
which dynamic range delta Vi serves as 
max exists, and the values Cs of the 
actuation capacitative element 14 are 
about 95 fF(s) in this case. The value Cs 
of the actuation capacitative element 14 



that dynamic range delta Vi becomes max 
from the above-mentioned formula (4) 
Cs={(Cfr+Cp) (Cfr+Cp)} 1/2 (5) 
What is necessary is to be at the ** time, 
to do in this way and just to select the 
value Cs of the actuation capacitative 
element 14. 

[0021] Here, the size of a sensor electrode 
is restricted from the pattern of a 
fingerprint, and the sensitivity of a 
sensor circuit, and becomes a 20um 
angles ■ lOOum angle degree. Cfr at this 
time 20AF-350 - fF and Cfv are set to 5 
or less fFs, and Cp sets it a 10fF(s) - 
170fF degree. Since Cfv is small, it may 
fix with 5fF(s) and it may think, and the 
optimum value of the value Cs of the 
actuation capacitative element 14 at the 
time of changing Cfr and Cp becomes like 
drawing 5 . What is necessary is just to 
set the value Cs of the actuation 
capacitative element 14 from the above 
thing below to the capacity Cfv of the 
crevice of a fingerprint. 
[0022] Furthermore, by actual 
manufacture, you may consider Cp=Cfv/3, 
and Cfv=Cfv/20. In this case, the 
optimum value of the value Cs of the 
actuation capacitative element 14 serves 
as about 0.7 Cfv(s). This relation is shown 
in drawing 6 . Therefore, the value Cs of 
the actuation capacitative element 14 has 
about about 0.7 optimal times of Cfv, and 
the range becomes a 10fF(s) - 250fF 
degree from the range of above Cfv. thus, 
in order to perform drawing of the charge 
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of a joint Nl using the charge and 
discharge of the actuation capacitative 
element 14, without performing drawing 
of the charge by the current source, the 
time amount which builds a current 
source in many sense units, and draws 
out the amount of current and charge is 
controlled with a sufficient precision by 
the signal generating circuit 15 - like 
things become unnecessary, therefore the 
sensing precision of a sensor circuit can 
be improved with an easy configuration. 
[0023] 

[Effect of the Invention] The capacity 
sensor element from which capacity 
changes according to the shape of surface 
type of the object which contacted 
according to this invention as explained 
above, In the sensor circuit for surface 
type like recognition equipped with the 
signal generating circuit which generates 
the voltage signal according to the 
capacity of a capacity sensor element, and 
the detector which is connected at the 
joint which is connection between a 
capacity sensor element and a signal 
generating circuit, and detects a voltage 
signal While constituting from a 
capacitative element which has the 
capacity value Cs to which the 1st 
terminal is connected in a signal 
generating circuit at said joint while 
having the 1st and 2nd terminals and 
setting the voltage of the 2nd terminal of 
a capacitative element as the 1st 
potential Since the 2nd terminal is 



changed to the 2nd potential and it was 
made to generate a voltage signal from a 
capacitative element after the charge was 
charged at said joint What controls the 
time amount which builds a current 
source in many sense units, and draws 
out the amount of current and charge of 
each current source with a sufficient 
precision is avoided, therefore can 
improve the detection precision of a 
sensor circuit. Moreover, since the 2nd 
potential impressed to said 2nd terminal 
was set as any of power supply potential 
and ground potential, or another side 
while setting the 1st potential impressed 
to the 2nd terminal of a capacitative 
element at this time to either power 
supply potential and ground potential, 
when controlling the potential of the 2nd 
terminal, it can control by the easy 
configuration. Moreover, since the gate 
terminal of the MOS transistor which is 
the above-mentioned semiconductor 
device is used as the 1st terminal and it 
was made to use the source terminal and 
drain terminal of a transistor of a 
parenthesis as the 2nd terminal while 
constituting the capacitative element 
from a semiconductor device, an accurate 
capacitative element is producible. 
Moreover, since the capacity value Cs of a 
capacitative element was set as {(Cfv+Cp) 
(Cfir+Cp)}l/2 when the capacity value the 
greatest [ of Cp and a capacity sensor 
element ] and minimum was set to CfvCfr 
for the parasitic capacitance value 
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generated for the 1st terminal of a 
capacitative element, respectively, when 
detecting the irregularity of a fingerprint 
as the shape of surface type, the crevice 
and heights of a fingerprint can be 
identified exactly. Moreover, since the 
capacity value Cs of a capacitative 
element was set below to the maximum of 
the capacity of a capacity sensor element, 
the shape of surface type of the object 
which has detailed irregularity is 
detectable with a sufficient precision. 
Moreover, since capacity value Cs of a 
capacitative element was made into the 
range from 10fF(s) to 250fF(s), an 
accurate capacitative element can be 
manufactured easily. 

DESCRIPTION OF DRAWINGS 



[Drawing 6] It is property drawing of the 

sensor circuit of drawing 1 . 

[Drawing 71 It is the block diagram of the 

conventional sensor circuit. 

[Drawing 81 It is the timing diagram 

which shows the condition of the sensor 

circuit of drawing 7 of operation. 

[Drawing 91 Each sense unit is drawing 

showing the sensor array formed in the 

shape of a grid. 

[Description of Notations] 

1 [ A capacity sensor element, 14 / ■- An 

actuation capacitative element, 15 / - A 

signal generating circuit, 20 / - A detector, 

SW1, SW3 / -■ A switch, Cp / - Parasitic 

capacitance, Nl, N2 / A joint, **** / - 

Foreign voltage. ] - A sense unit, 2 - A 

sensor array, 3 ■■ A finger, 11 



[Brief Description of the Drawings] 
[Drawing l] It is the block diagram of the 
sensor circuit for surface type like 
recognition concerning this invention. 
[Drawing 21 It is the timing diagram 
which shows the condition of the sensor 
circuit of drawing 1 of operation. 
[Drawing 3l It is drawing showing the 
example of the actuation capacitative 
element in the signal generating circuit 
which constitutes the sensor circuit of 
drawing 1 , 

[Drawing 4] It is property drawing of the 
sensor circuit of drawing 1 . 
[Drawing 51 It is property drawing of the 
sensor circuit of drawing 1 . 
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EBRUARY 1 9 9 8 pp. 2 8 4 ~ 2 8 5 

t-s h 1 S I ^y^±{w2»C7cBS^J 

[0 0 0 3] B7U, ^coJ!3SS:ffiv>fcfi§*co-fexiMeI 
Sffi^ttBaiffl-fe^f-IlIKfi, h lcom^ 

T-l l^ifiC f IciSC^m/Eft^-^r^-rS^^ y 
fSW2Ml»»l 2^&*s«»»4iaBl 

^ffiSffiVp&SSir^f-Ifi^l 1 
30 «£QR1 3 tCOg^K^-efeSffl^N 1 \Zi&m-fZ>tctb 

co^-r s/fswi t^5j*-5o b*£>c pt±*£ 

0813, ftffiIilK2 of HJ: D la^ty^a^y h 
l«$ix5o 

[0004] :^*ltyt*^ii(oicf«:, c 
ir^^l f ttS*-5 0 Lfei s oT, ^3^ 

[0 0 0 5] H8tt, B7tJl*U*:»ffi*«B««-fe^ 

6 0 fttCfctCs ^>f s/^SWloffiBSrSJfflii-SffiHBm 
fP«Low^/l/tiotV^ (H8 (a) ) o * 

fc, ^-r^f L sw2(7)rj^^ftij^i'r^»j«^si>Lo 

50 w^iioTV^ (1218 (b) ) 0 Lfc^oT, # 



(3) 



2000-346608 



^s'fswi, sw2iiBttfiH4oXv^ 0 z<ot 
S\ »^IN 1 tt^Hlltttv pHTottt^ioti^ 
(H8 (c) ) . 

[0 0 0 6] CWj:5*ttffi^*5V^ 1218 (a) 
jfie<DTMMWI» P^Low l^A/d* H i g h 1"<MZ. 

!K 8i ( SNi(Dififj:«ifivp(^yf- 
-r-^SftS (19 8 (c) ) „ 
[0 0 0 7] ^^-^/O^TLfc^. »J»«^P*s* 
AV = I A t/ (Cf+Cp) 

[0 0 0 8] CCT% mStt I . JffllSA tR^fiC 

AVi = I At/ (Cfv+Cp) 
-IAt/ (Cf r+Cp) 

^2 oid-^^^ti^fcfe, i^tmuss 2 o -m, jatt^Dfl 20 
[0010] 

[»W*s*»UJ: 5 ^-fSRH] El7&tfEl8K7jM-fie 
*<Z)*^*ia»tt, tIRi 2lwJ: «9Si5^N 1 <DmM<n 

[0011] 

^com/E^micomtei^^-r^^^t^, rniBft^ 



*E)8 (a) <^B#,k<2)~CL o wW^H^tSt^ 
WJWS-^Sj&5|2|8 (b) ic^i- J: 5 l-H i g h i"<Mc 

^Nl^«ffid5{gTi-6 (B8 (c) ) 0 dT\ 
flfSOT i g h u^wlMIHSrA t h-fZ>h, A tS 

(1) 

[0009] spt>. ffittooflSB^taai- ^* 

-^1 1(D®&C f mifc^fi^l^^S^fiir^f- 
iElsftoiAViH El 8 (c) l^-f J: 51-. 



(2) 

^fiMOS h^Vv^^^^feflljSStL. C<7)»-g\ MO 

s h^^i^^^^y- hSWSi^^/^, mo 

I^^'tlC f v, C f r <h Lfci****^*)^* 
ffiC s tt, { (Cfv + Cp) (C f r +C p) } 1/2 

t)^fc6o ss^^-o^afitc s rat, i o f f 

[0 0 12] 

ttBwa-ti'iHaKri, ^^^^-^^ h 
aMc f \^ztz.m&m^^^t^wMc s 

«ifivp^fityti^i 1 fc«»»£EHBl 5 
c^5^ityfifii, fg^£IUB&i 5, 

ho 

[0013] ::^ityf^nrotcfii, c 
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[0014] mi Id^-fir v*EIKrt<oft««*iai8 1 

ffirattBtb***^ i 4co^fic s b^ommwzv s 

^^i/fSW3^^ LT^I t fff JI1E (V 
DD) Sfcft^VK^ (GND) HKt^Ci 
J-J:?)3ISa<WW*S:WJ»^S. iESj^S^^-14^ 

s&siec s tf>5fcSc«KS<5 < www:, la 7 
omai 2«)tiincj:simj: d , * 



10 



[0015] El 2 4rfl^l8 1 <Z>fB-§-«£@88 1 5 

(a) ^^©-eSJIBfS^POafitSrH i g h U^<MZ 
LX^-f s/fSWl £PBC^SMW4v p Srg|5,&N 1 1^ 

"T5 0 HP*fc:|8 2 (b) ic^-TJ: 5l-> «^-3B£[U& 1 

5 ftcomm^mm^ i 4 toigibmjEv s £ a v s 
tz^xwmn i<om$i&5\zmz. «miHi8S2ofli— 

[0 0 16] CwT% /yft-v^lfi^Vp, ^*ir 

m^-i 4 (D^&m&c s . mm^mm* i 4 ^^tbm/E 

e>nSA*«^^k*AVli, * (3) coj;5^^ 

(3) 



fcJMb***^ 1 4 commWJZv s <rcWJ«H*. E) 8 \z?jk * 

AV=AVs/ {1+ (Cf+Cp) /Cs 

[0 0 17] 3=fc, c^W-S^fl:**)^-*-* ^v?AV i «TlBOJ:5Jc:*5o 

A V i = A VMAX— A VMIN 

= A V s/ {1+ (Cfv+Cp) /C s } 

-AVs/ {1+ (Cf r + C p) /C s } (4) 



* (4) *P<DC f viiSityfl^i 1 (OgfC f <D 

1 l ^§ic f co 5 ^Jmfc^^lcffi^-f 5§ 

[0018] Iglb^SlStT- 1411 *»ff3R^^ cfcot 

«pl:0 3 (b) (C^i-i: 5 CMOS 
^^«rB3 (a) ©Iftgi^Lti^6^^5t| 
5 0 03 (b) NMOSh7^^©Wtt)S 

OS h^v^coy- KiH^SrSftirvf-^i 1(: 
-^e, MOS h7^^^y-^Rt;KU"<^ 



co&v^ESb^SifiT- 1 4 SrHa-e* 5 0 
[0019] ^ (4) tc^-ry-f >^ ^AV i 
te&m®&2Q^<DAjjm%-btj:Z><DX~*:$\,^2¥£ 
\*\ ::tHMtc P = 5 0f f, c f v = i o f 

30 F, Cfr = 100fF, AVs=2. 7W(Dt%(D^ 

41-% ^u^av i tmm^mm^i 4<nmc s t 
[0020] H4(j:*3v^t, tf-i-rxyt y>yAv i 

*Mi*£&£ggifc§:gi?i^l 4co^c s as#&U CCD 

1 4 0IC s|i«)9 5 f FTfc5 0 ± 

lecoit (4) i/y^A v i 

^(onmm^mmi 1 - 1 4 04s c s ^ 



C s = { (C f v+Cp) (Cf r+Cp) 1 ^ 



(5) 



[0021] ir>f-gfficoiM Xtefg1fc<Ds<# 

— lsb±>*l&to<09&mi>*t>fflfBL£tl. 20um^l 
0 0umfllSlI/^ o Z<Db£<DC f r i22 0 f F~ 
3 5 0 f F, Cf v(i5 f F^T, CplilOf F- 1 
70f FSSW6, C f vtt/h$l^-?5 f Ftmfe 

Lx#^rt>j:<, c f r tcp^mt^t^.m^(Dm 

[0 0 2 2] £<bl-> jt»<0«afi-CW:. Cp=Cfv/ 



3, Cfv=Cfv/20 ^#itJ:v\ cco^-g\ JB 
40 tbSi^l 4©ttC s OftiittfcM&O. 7Cfv£& 

*<Di&mn. Jiiscoc f vcoisiffia*£> iof F-250 

f FS£K&6o cco£5C «-8*jfcEI* l 5 T?r±, 
1 4©*jttm*r*JfflbT*^Nl<o«W«)3l*a*«rfT 
*U-C*co*«»i:*«fS:3l#«<«PlBi:*»*J:<W 
50 ^^^T^VIhlHl^irV^^^JS^^JiT^^o 
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[0 0 2 3] 

m^^m^mmnmm^m^>^mm^^^x, m 

±mzm 2 (D^zm 2 (omm^mt^^xmmm^-^ 
hm&m^^^^^^o^^t^x^ mmmz^m 
<DMis**-~y \>^ftjmL,x&mffi>m<nm$LMtm$t%: 

z(Dk$mmm+<DM 2 cDt&T-^mvtzm 1 com 
£<bt>(^ Mis^2coffi^-^^pi-^^2^m^^mM 

Cfv, Cfri Lfc£#&JBII^<^*ffiC s 



10 



20 



( (Cfv + Cp) (Cfr+Cp) I l/2 \ZLWtfe-fh 
£?\^L,tz(DX\ mffiMftk Lxm&<Dm&£&ttt-fZ> 

CO^fiffiC s^lOf F£>£> 2 5 0 f F^X(Dl&Wk b 

[B 2 ] m 1 coir >-lMHJil6<Oft^«aS:^i-^>f 
ir— K^5 0 

[04 ] mi ^-fe^lMfilKcoWttBI-efcSo 

IBS] iiot >"!MeIK(0»ttB-C*)6. 

[06 1 B 1 coir ^iMH8ScQ#ttB~e*>-5o 

[0 7] ft5k<D±z/-9-\n\9&<D7v >y#m~ChZ>o 

[08] 0 7 coir >"*MiIiScr)Klf^JRa^^-r^>r ^ 

[09] ^•irv^^^i/ hdS«HF-*|c»riiaFixfc'fe^ 

[*F**>RW] 

1 •irv^JL^y K 2 --fe Vihr u^f „ 3--Jt, 11 
V'**?-. 1 4-MB>#** J K 15-«f* 
2 0-<ftWlBlKs SW1, SW3-^7f, 

Cp-»4tt, Nl, N2-»jS, Vp-^ffl5SJEo 



[01] 



[02] 



9 Vp 

[C,V T v 8 

(c$) Tvs \ T 



2 0 

-2 



(a) Blab 



(b) 

V B 

<oata 



( c ) 

CJj*N 1 



Vp 



A V s 
_Jk 



— ^Cf = Cfr 



•^Cf = C fv 



[0 3] 



( a ) 



-/ 1 4 
(Cs) 



(b) 

■9" 



(6) 
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[El 8] 



(a) Hish 
HfH«4P 



j 



[El 9] 




• (7) $fM 2000-346608 

(72)«0!# mm Slit F & — d\ 2F063 AA43 BA29 DA02 DA05 DD07 

mM«5«feiSWfr?tHT g 19# 2 ■*§• 0 * HA04 LAOO 

«fS«ISt*S:^ttrt 5B047 AA25 



